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Complex Conjugates

Recall: (a—b)(a+b)=a*-b’
The conjugate of a + bi = a — bi

I. Model Problems

In these examples we will find the conjugate.
Example 1: —71i

The sign of the imaginary part of the complex
number changes.

Answer: 7i

Example 2: 3 + 9i

The sign of the imaginary part of the complex
number changes.

Answer: 3 — 9i

Original number: =71
Conjugate: 7i

Original number: 3+ 9i
Conjugate: 3 — 9i

In this examples we will rationalize the denominator.

. 5
Example 3: m—

Find the conjugate of the denominator.

Multiply by a convenient form of 1 with
conjugates.

Simplify. Recall i* = —1

10-35i

Answer: T

Original number: 2 + 7i
Conjugate: 2 — 7i
(5) (2 —7i)
(2+7i) (2—70)
(5)(2—7i)
(24 7i)(2 —7i)
10 — 35¢
4 — 49;?
10 — 35§
4-49(-1)
10 — 35¢
4+49
10 — 35¢
53
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I1. Practice Problems

Find the conjugate.

1. 4i 2. —1l&i 3. 3—1i
4, 4+ 2i 5. =5—-2i 6. —18+ 4:
Simplify completely.
7. 2 g

Sl —4i
9. 2 10. -

3i 5i
17, =2 1, 2=4

3i 2i
13, =3 14, 311
8I 2—1

15, 372 16, /8

4+3i 7+8i
17, =3 18, 11221

6+2i 2-11i
10. i 20. 12—1(_)|

5-2i 3+5i
21, 372 20 372

3+2i 2i—-3
I11. Challenge Problems
1. Find the student’s error — . -'ESHE:} = 15+§i — = 15J_r6i — = ki .

—5=2i (5+2i) —25—20i—4i* —25-20i—4(-1) —21-20i
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How is rationalizing a rational expression with a radical in the denominator similar to
rationalizing a rational expression with a complex number in the denominator?

Find a quadratic equation with real coefficients with a root of 4 — 5i?

a —bi

Simplify o
i—a

This is the graph of 5 — 7i. Graph its conjugate.

-10 S
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IV. Answer Key

—4i
1.61
3+
4-2i
-5+2i
-18-4i

o o k~ w e

7i

10. — -

—2-4i

11.

12 -4 -5j

—3-Ti

13.

14. 1+
§—17i
25

15.

—15-112;
113

16.

17. 2=

10

18.
125

—B+20i
25
—7—45i
18

19.

20.

44 +117i

3-21)(3-2i) 9-6i—6i+4i’
21.

3+2i )|3-2i ) 9-6i+6i —4i
9-12i—4 5-12i
9+4 13

3-2i)(2i+3)_ 6i+9-4i>—6i
22. (2i—3j{2i+3J_4i2+6i—6i—9
9+4 13 _
—4-9 13

Challenge Problems

-1

1. Conjugate of —5 — 2iis —5 + 2i,
only the sign of the imaginary part of

the complex number changes.

2. 'You use conjugates to rationalize
both.

x* —8x +41

4. -1.Consult question #22 to see a
specific example

5. See graph:
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